OBJECTIVE-Examine the longitudinal effects of personal narratives about mammography and breast cancer compared with a traditional informational approach.
While stories are as old as human communication, using stories to improve the public's health prompts new and exciting research questions and applications. Stories are experiencing a resurgence everywhere. StoryCorps, the world's largest oral history project, now routinely brings stories to a nation of listeners through National Public Radio and online (Isay, 2008) . Bestselling books extol the power of stories to "make ideas stick" (Heath & Heath, 2007) . Narratives are increasingly available as sources of health information for patients and the public (Eddens et al., 2009; Khangura, Bennett, Stacey, & O'Connor, 2008) , and clinical, behavioral, and social science researchers are touting the unique capabilities of stories to enhance understanding, model desirable behaviors, deliver support, and deal with complex decisions and emotions (Hinyard & Kreuter, 2007; Hydén, 1997; Kreuter et al., 2007) .
The process of developing stories and their function may be similar across the globe, but this process is influenced by culturally-specific rules and contexts (Banks-Wallace, 2002) . African Americans have a rich history of oral storytelling and so narrative health communications may be especially effective. One of the most notable applications of cultural narratives for health communication is the Witness Project, which promotes breast and cervical cancer screening through cancer survivors who talk about their experiences with other African American women (Erwin, Spatz, Stotts, & Hollenberg, 1999; Erwin, Spatz, Stotts, Hollenberg, & Deloney, 1996; Erwin, Spatz, & Turturro, 1992) .
Numerous studies, reviews, and meta-analyses have examined the effect of narrative vs. non-narrative (usually statistical) information on persuasion. Findings have been equivocal; several studies have found that narratives are more persuasive (Harte, 1976; Nisbett & Ross, 1980; Sherer & Rogers, 1984; Taylor & Thompson, 1982) , whereas others have found that statistical evidence (i.e., averages, percentages) is superior to narrative (Allen & Preiss, 1997; Baesler & Burgoon, 1994) , especially when controlling for the vividness of the evidence (Baesler & Burgoon, 1994) . Comparing across studies is difficult because different definitions of narrative and measures of persuasion are used. Hinyard and Kreuter (2007) suggest that a combination of narrative and statistical evidence may be most effective, but we still need to understand how each format influences attitudes and behavior to effectively combine information to maximize communication impact (p. 784).
Understanding the processes and mechanisms through which stories influence health-related decisions and actions is critical to maximizing their effectiveness and developing appropriate applications for use in practice settings. In contrast to informational and expository communication that presents reasons and arguments in favor of a particular course of action, narratives use storytelling and testimonials to depict events and consequences for characters . Narratives are expected to influence behavior indirectly through attitudes, norms, self-efficacy, and intention (Freimuth & Quinn, 2004; Petraglia, 2007) . The Elaboration Likelihood Model suggests that issue involvement or personal relevance determines a person's motivation to process information and also may moderate the effectiveness of persuasive appeals on behavior change (Petty & Cacioppo, 1986) . However, narratives are expected to be engaging and elicit less resistance because they are generally perceived to be less overtly persuasive (Moyer-Guse, 2008; Slater & Rouner, 2002) . Thus, Slater and Rouner (2002) argue that instead of issue involvement, we should be concerned with message involvement via engagement and identification with the characters when evaluating effects of narratives.
Effects of Narrative
Previous studies have identified a wide range of narrative effects that could enhance health and social behaviors [see Green, Strange, & Brock, 2002 for an overview] . This study explored the effects of narratives on seven of the most prominent of such variables (engagement, identification, trust, affect, counterarguing, talking to others, and recall), and in turn the effects of these variables on pre-behavioral outcomes or correlates of mammography (cancer fear, cancer fatalism, perceived risk of breast cancer, and perceived barriers to mammography). The causal direction and relative importance of these relationships are not yet well understood (Dal Cin, Zanna, & Fong, 2004; Moyer-Guse, 2008) . By examining these relationships in a longitudinal study, this study provides a clearer picture of the pathway through which narratives may influence behavior.
Engagement, absorption, and transportation are three terms often used interchangeably to reflect an individual's cognitive and affective immersion in a story (Slater & Rouner, 2002) . Engagement (the term used in this paper) with a narrative is expected to reduce counterarguing and increase cognitive rehearsal and recall (Green, 2008; Slater & Rouner, 2002) . Some researchers have suggested that greater engagement leads to greater identification with the characters, but it doesn't always have this effect (Green, 2008; Slater & Rouner, 2002) . Whereas issue involvement is determined by an individual's pre-existing beliefs or group memberships, engagement can occur despite an individual's beliefs and instead depends on elements of plot structure and identification with the characters .
Identification has been operationalized in different ways, but in general represents perceived similarity to and liking of the characters. A more extreme definition requires viewers to take the perspective of the character; "see through their eyes" (Moyer-Guse & Nabi, 2010; Slater & Rouner, 2002) . Identifying with characters (message source) is expected to increase empathy and cognitive rehearsal, decrease counterarguing, and influence attitudes, perceived risk, perceived norms, and behaviors (Dal Cin, Zanna, & Fong, 2004; Hinyard & Kreuter, 2007; Moyer-Guse, 2008; Slater & Rouner, 2002) . Identification may be enhanced by the perceived credibility of the message source or characters or vice versa. Credibility or trustworthiness may be established by a character's experience (e.g., cancer survivor) or professional credentials (e.g., physician) .
Emotions affect what people notice and remember (Dolan, 2002) , in part because they evoke physiological reactions that add a dimension of experience (Kensinger, 2008) . Narratives that evoke strong emotions might therefore lead to greater recall. Additionally, narratives may evoke more empathy, and the extent to which the participant is emotionally involved with the characters may be more important than identification . Although some studies have viewed emotions as a direct effect of a stimulus (Bae, 2008; Dunlop, Wakefield, & Kashima, 2008) , other researchers posit that engagement with the stimulus produces an emotional response (Chang, 2008; Green, 2008) .
Counterarguing involves generating thoughts that counter, discount or reject a persuasive message or its implications, thereby reducing persuasion (i.e., attitude or behavior change). Both identification and engagement are expected to block one's ability to produce strong counterarguments while hearing or reading a message, due to less critical evaluation (Moyer-Guse, 2008; . However, the relative impact of these variables on counterarguing is unknown (Moyer-Guse, 2008) . Counterarguing and other defensive responses appear to be the critical mediators of the hypothesized effect of narratives on message acceptance and persuasion, which affects changes in attitudes and behavior (Moyer-Guse, 2008; Moyer-Guse & Nabi, 2010; Slater & Rouner, 2002) .
Study Hypotheses
The power of narrative communication may lie in its ability to reduce the amount and effectiveness of counterarguing and through viewer's identification with characters, which in turn, promote specific beliefs and behaviors (Dal Cin, Zanna, & Fong, 2004 ). Our previous study tested measurement models of our latent constructs and found that narratives had stronger immediate effects on cognitive and affective responses compared with an informational video (McQueen & Kreuter, 2010) . This study expands upon our previous work to examine the direct and indirect effects of narrative vs. informational videos about breast cancer and mammography use on cognitions, affect, message processing, and behavioral correlates in a longitudinal structural equation model. Specific hypotheses derived from the literature that were tested with our data for this report were based on conceptual models and reviews (Dal Cin, Zanna, & Fong, 2004; Dunlop, Wakefield, & Kashima, 2008; Green, 2006 Green, , 2008 McGuire, Lindzey, & Aronson, 1985; Moyer-Guse, 2008; Slater & Rouner, 2002) , empirical studies (Eagly, Kulesa, Brannon, Shaw, & Hutson-Comeaux, 2000; Green & Brock, 2000; Kensinger, 2008; Mandler & Johnson, 1977; Moyer-Guse & Nabi, 2010) , and our previous work (Hinyard & Kreuter, 2007; Kreuter et al., 2007; McQueen & Kreuter, 2010 ).
1. Counterarguing will be negatively associated with watching the narrative vs.
informational video, greater identification with the characters, and greater engagement in the video.
2.
Cognitive rehearsal (i.e., talking to others) will be positively associated with affective responses to the video, identification with the characters, and engagement in the video. Counterarguing also may be positively associated with cognitive rehearsal.
3. The recall of key messages will be positively associated with watching the narrative vs. informational video, greater emotional responses to the video, greater engagement, and greater cognitive rehearsal (i.e., talking to family). Counterarguing also may be positively associated with recall of key messages.
4.
Perceived risk and pro-message attitudes (i.e., low perceived mammography barriers) will be positively associated with watching the narrative vs. informational video and identifying with the characters.
Methods
Data were collected as part of a randomized trial to compare women's mammography use after watching either a narrative or informational video . The narrative video was comprised of personal stories from African American breast cancer survivors. A content-equivalent informational video provided information about breast cancer and mammography in a didactic, expository form narrated by an African American woman. This report focuses on the longitudinal effects of watching the video with particular focus on the inter-relations between constructs that are important in theories of health communication and narrative effects. Details about the trial including recruitment, participation, and intervention development, pre-testing, and content are reported elsewhere and follow from previous studies . Study materials and procedures were approved by the Institutional Review Boards at Saint Louis University and Washington University in St. Louis.
Participants and Procedures
Between October 2007 and March 2008, participants (N=489) were recruited using neighborhood canvassing approaches in areas of St. Louis, MO where the rate of late stage breast cancer diagnosis was twice the expected rate for the state (Lian, Jeffe, & Schootman, 2008) . For sampling, neighborhoods in these areas were divided into block units, and 10 block units per week were randomly selected without replacement. Recruitment flyers were hand delivered to all occupied residences in each selected block unit and placed in nearby public venues such as large apartment complexes and grocery stores. Flyers were designed to appeal (i.e., targeted) to the study population and included pictures of the Neighborhood Voice mobile research unit, a van customized for data collection in the field (Alcaraz, Weaver, Andresen, Christopher, & Kreuter, In press) where all research activities took place. Each flyer included information about the trial, eligibility criteria, dates and times the Neighborhood Voice would be visiting their street, and how women could participate (by visiting the Neighborhood Voice when it was in their neighborhood).
Eligibility criteria included being female, African American, age 40 years and older, never diagnosed with breast cancer, and able to complete a brief literacy screener written at the fifth-grade level. Onboard the Neighborhood Voice, participants provided informed consent and were randomly assigned to watch either the narrative or informational video and complete surveys on a 20″ touch-screen computer monitor in one of two private interview areas. Surveys were completed in the van immediately before (baseline; T1) and immediately after (T2) women watched either the narrative or informational video. Telephone surveys were completed at 3 (T3) and 6 (T4) months post-intervention.
Measures
Immediate outcomes were measured immediately after viewing the video (T2) and measurement models for all latent variables were tested previously (McQueen & Kreuter, 2010) . Measures were based on those used in previous studies and were adapted for this study, generally with the objective of reducing participant burden. Internal consistency for each scale is estimated with Cronbach's alpha from this study sample. Positive (4 items; alpha = .69) and Negative Affect (7 items; alpha = .79) in response to watching the video was assessed using items containing adjectives from the Positive and Negative Affect Schedule (PANAS) e.g., Watching this video made me feel concerned (Watson, Clark, & Tellegen, 1988) . Responses ranged from 1=not at all to 5=extremely. Identification with the message source was assessed by six items measuring perceived similarity of the character(s) in the video to the participant (e.g., "The women in this video are a lot like me") (Cohen, 2001; Simons, Berkowitz, & Moyer, 1970) and two items measuring liking of the message source (e.g., "The women in this video could be good friends of mine") (alpha = .83) (Roskos-Ewoldsen & Fazio, 1992) . Trust in the information and source was assessed with a seven-item scale (e.g., "The women in this video are sincere") (alpha = .79) (Wheeless & Grotz, 1977) . Identification and trust response options ranged from strongly disagree to strongly agree on a 5-point scale. Engagement with the video was assessed using 3 of 15 items from Green and Brock's (Green & Brock, 2000) Transportation scale using a 7-point response scale (not at all -very much) (alpha = .56). The word "reading" was changed to "watching" in the wording of some items e.g., "I wanted to keep watching this video to find out more."
Message processing variables were included in the telephone survey at 3-month follow-up (T3). Counterarguing was assessed with two items (r = .30, p < .001): "Since watching the video I had a lot of thoughts against the things said in the video" and "The information in the video is different from what I believe". Response options ranged from strongly disagree to strongly agree on a 5-point scale. A single item assessed cognitive rehearsal, "After watching the video did you talk to any family members about the new information?" (yes/ no).
Behavioral correlates were measured on the 6-month follow-up survey (T4) and were selected because they have been correlated with mammography use in the literature. Cancer fear (alpha = .78) was assessed with three items from a previously validated 8-item scale e.g., "Thinking about breast cancer scares me a lot" (V.L. Champion et al., 2004) . Cancer fatalism (alpha = .68) was assessed with three items from a previously validated 15-item scale e.g., "Cancer will kill you no matter when it is found and how it is treated" (Powe, 1996) . Champion & Springston, 1999) . Response options for fear, fatalism, perceived risk and barriers ranged from strongly disagree to strongly agree on a 5-point scale. Message Recall was assessed by asking women what they remembered most about the video. Openended responses were recorded, transcribed and coded by trained research staff blinded to study condition. Coders rated each response for topic (mentioned "cancer," "breast," "breast cancer," "mammogram" or "mammography"), content (mentioned one of the 11 key messages in the video or risk of getting breast cancer or cancer, talking about breast cancer or cancer, getting a mammogram, breast exam or breast check) and messenger (mentioned the women talking in the video). Intercoder reliability for these variables was high (Kappa=0.98, 0.84 and 0.92, respectively). A composite measure was created to categorize women as recalling any of the video's key messages (n=279) vs. none (n=154).
Data Analysis
We used a structural equation model (SEM) to examine the hypothesized direct and indirect effects of narrative vs. informational cancer communication. SEM is well suited to our aims because in a single analysis we can examine the inter-relations between multiple variables over time. Additionally, we can include a combination of latent and manifest variables and account for measurement error which allows for greater precision in our estimates.
We tested a saturated structural equation model (SEM) that conformed to our three periods of data collection which included all possible structural paths. Measures at each timepoint were allowed to correlate. Non significant paths and covariances were deleted from the final model. Modification indices were consulted for potential improvements in model fit. SEM analyses were conducted with Mplus 5.2. Two endogenous variables (talked to family, message recall) were dichotomous and therefore we used the WLSMV estimation method with full information maximum likelihood. Tests of indirect effects were computed in Mplus using the Delta method to identify significant mediators in the model.
We used multiple fit indices to evaluate overall model fit including the comparative fit index (CFI) and Root Mean Square Error of Approximation (RMSEA). CFI values between 0.90-0.95 or above suggest adequate to good fit (Hu & Bentler, 1995 and RMSEA values <.06 suggest good model fit (Hu & Bentler, 1995) .
Results

Sample characteristics
Most women had a high school education or less (67%), an annual household income of $20,000 or less (77%), and a prior mammogram (89%). Among women age 40-49, 59% had a mammogram in the 24 months prior to the intervention. Among women age 50 and older, 56% had a mammogram in the 12 months prior to the intervention and 78% had a mammogram in the 24 months prior to the intervention. The average age was 61 years old (SD=12). Intervention groups were equivalent at baseline (T1) on demographics, cancerrelated beliefs, and behaviors .
Structural model: Direct effects
The saturated structural model provided adequate fit to the data; χ 2 (146) = 312.07, p < .001; CFI = .85; RMSEA = .048. In a series of analyses, non significant paths and covariances were removed from the final model; χ 2 (145) = 290.62, p < .001; CFI = .87; RMSEA = .045. Standardized path estimates in the final model are presented in Figure 1 and significant correlations between model variables are presented in Table 1 . All factor loadings were significant and strong (>.40 with only 2 exceptions >.30) and are not reported here. Due to the number of variables involved, a correlation matrix is not reported here, but can be obtained from the first author.
Affect, identification, trust and engagement were all measured immediately after watching the video (T2) and were positively correlated (Table 1) . Greater counterarguing reported at 3-month follow-up (T3) was associated with less talking to others about the information in the video. Message recall was not associated with any of the behavioral correlates variables measured at 6-month follow-up (T4). Finally, we found positive associations between the behavioral correlates (cancer fear and fatalism, perceived risk, and mammography barriers) ( Table 1) .
As shown previously (McQueen & Kreuter, 2010) , women had stronger cognitive and affective responses immediately after watching the narrative video compared with the informational video (Figure 1 ). Expanding on our previous analyses, we found that watching the narrative video and being more engaged with the video were negatively associated with subsequent counterarguing (supports hypothesis 1), whereas identification with the characters and negative affect were positively associated with counterarguing (opposite of hypothesis 1; Figure 1 ). Greater cognitive rehearsal (i.e., talking to family members about the information) was positively associated with engagement, but was not associated with positive or negative affect or identification variables (partial support for hypothesis 2). Message recall was positively associated with watching the narrative vs. informational video and talking to others (support for hypothesis 3), but was negatively associated with negative affect immediately after watching the video (opposite of hypothesis 3). Behavioral correlates measured at 6-month follow-up (T4) were not directly affected by the type of video or identification (no support for hypothesis 4); however, perceived risk and cancer fear were positively associated with negative affect. Additionally, reporting more positive affect immediately after watching the video (T2) was associated with perceiving fewer mammography barriers at 6-month follow-up (T4). Greater counterarguing reported at 3-month follow-up (T3) was associated with more fatalistic beliefs about cancer and perceiving more mammography barriers at 6-month follow-up (T4).
Indirect effects
We identified significant, indirect effects of the narrative video on all follow-up measures (Table 2 ). For example, the narrative (vs. informational) video reduced counterarguing directly as well as influenced counterarguing indirectly through its effects on negative affect and engagement (Figure 1 ). Watching the narrative video also increased message recall directly and indirectly through greater engagement with the video, which in turn was related to more cognitive rehearsal (i.e., talking to family) which increased recall (some indirect support for hypothesis 3). The indirect tests also provide some support for hypothesis 4: watching the narrative vs. informational video indirectly increased cancer fear and perceived risk through negative affect (Table 2) . Negative affect and counterarguing also mediated the positive effect of watching the narrative video on cancer fatalism and perceived mammography barriers.
Additional post-hoc tests were conducted to examine the indirect effects of identification when type of video was not included in the analysis in an attempt to show some support for hypothesis 4. Counterarguing was a significant mediator of the effect of identification on cancer fatalism (β=.13, Z=1.97, p<.05) and mammography barriers (β=.10, Z=2.08, p<.05), which provides some support for the significant effect of identification in hypothesis 4.
Discussion
This study addressed a need for more theory-based experimental research on the effects of narrative communication (Hinyard & Kreuter, 2007; Petraglia, 2007; Slater & Rouner, 2002) . Our results support claims in the literature that narratives increase persuasion by reducing counterarguing (Green & Brock, 2000; Slater & Rouner, 2002) . The SEM results also clearly illustrate the multiple direct and indirect effects of narratives on affect, cognitions, engagement, counterarguing, cognitive rehearsal, recall, and behavioral correlates. Our inclusion of multiple important factors associated with watching the narrative video and our simultaneous estimation of all the inter-relations between factors extends the current empirical findings in the literature and supports hypotheses for future testing and replication. Our results suggest that narratives have several unique advantages over traditional informational approaches and are likely to enhance health communications for cancer prevention and control. Specifically, narratives appear to be a promising intervention strategy for addressing health disparities (Houston et al., 2011 ), but future research should determine whether the use of narratives is desirable in all cases (Fagerlin, Wang, & Ubel, 2005; Khangura, Bennett, Stacey, & O'Connor, 2008; Ubel, Jepson, & Baron, 2001 ). Theory and conceptual models from communication and psychology informed our hypotheses, and additional research is needed to further test and refine assumptions about the effects of narratives on beliefs, intentions, and behaviors. Future health psychology research should determine whether the mechanisms observed in the current study and others vary by population, health behavior, or other contextual factors.
Counterarguing played a central and important role in our model of the longitudinal effects of narrative vs. informational videos. Effective counterarguing is typically associated with less attitude change. Not all individuals process risk information in a rational, unbiased way, and knowing the counterarguments people generate may allow researchers to address and circumvent these thoughts in health communication materials. Similarly, health communications that elicit a large amount of counterarguments and increase the likelihood of message rejection should be abandoned.
Consistent with the literature (Green, 2006; Hinyard & Kreuter, 2007) , less counterarguing was reported among narrative viewers and among those more engaged in the video. However, the positive associations of negative affect and identification with counterarguing were unexpected. It may be that negative emotions about breast cancer elicited defensive responses. Our measure of counterarguing was limited to two survey items. Highly engaging narratives may not permit the intrusive, concurrent "think aloud" procedures used to measure information processing and defenses such as message rejection, but a post-exposure "thought-listing" measure of counterarguing may have elucidated the specific thoughts women had in favor of and in contrast to the messages in the video (Cacioppo, von Hippel, & Ernst, 1997) . Additional research is needed to identify the specific counterarguments women generated after watching the videos and whether specific counterarguments produce similar patterns of association with other variables (e.g., identification, engagement, talking with others, and behavioral correlates). For example, some women may have counterargued against messages about the efficacy of mammograms for finding cancer early, while others may have counterargued about the reasons why many African American families historically did not talk openly about cancer. These two counterarguments might affect different variables in different ways. Future research is needed to assess additional measures of defensive processes to better understand whether and how narratives may have both positive and negative effects on message processing (also see Ubel, Jepson, & Baron, 2001; Winterbottom, Bekker, Conner, & Mooney, 2008) . A recent study examined counterarguing, reactance, and perceived invulnerability as different types of resistance to persuasion, and found different patterns of association with engagement, identification, and similarity (Moyer-Guse & Nabi, 2010) . Aspects of the messages in the video that may have influenced counteraruging and warrant further investigation include: 1) a disparity focus related to the presentation of breast cancer rates among African Americans and Whites (Nicholson et al., 2008) , 2) a lack of communication about breast cancer within African American families, and 3) the use of two-sided arguments, which present two points of view and arguments to counter the opposing view (Allen, 1991) .
Researchers often ask recipients of health information whether they shared the materials or talked about the information with others. Such sharing suggests the information was perceived as interesting or useful, and talking about it with others provides cognitive rehearsal and social reinforcement (Slater & Rouner, 2002) . In our study, talking about the video to others increased later recall of key messages. Based on our results, designing health communications that elicit a high level of engagement would be expected to prompt recipients to talk with others about the information. Alternatively, strategies for facilitating cognitive rehearsal can be embedded into the intervention itself (Maibach & Flora, 1993) . Conceptual papers have suggested that affect and identification also will increase cognitive rehearsal (Dal Cin, Zanna, & Fong, 2004; Dunlop, Wakefield, & Kashima, 2008) , but our results did not support these associations. Similarly, others have suggested that counterarguing may increase recall (Eagly, Kulesa, Brannon, Shaw, & Hutson-Comeaux, 2000) , but we did not find this association. We did find a significant inverse association between counterarguing and cognitive rehearsal. Some differences between findings from our and other studies may be due to our use of a structural equation model rather than independent analyses of each outcome variable, because it takes into account the simultaneous effects of multiple interrelated constructs. Although the inter-correlations have not been previously reported for this group of variables before, several studies have reported specific correlations (e.g., perceived risk and cancer worry/fear) that are consistent with our results (Farmer, Reddick, D'Agostino, & Jackson, 2007; Katapodi, Lee, Facione, & Dodd, 2004; Tiro et al., 2005; S. W. Vernon, Myers, Tilley, & Li, 2001 ).
Strengths and Limitations
As with all structural equation models, model fit could have been better and alternative models may fit equally well if not better. Modification indices did not suggest substantive changes to the measurement or structural models that made theoretical or methodologic sense. The variables included in the model were selected based on the available data and the desire for parsimony and were not meant to be an exhaustive list of the important effects of narratives. Additionally, this study used brief measures to reduce participant burden while assessing numerous constructs, which negates established validity; however, our prior work demonstrated the independence and utility of latent measures, strengthening our confidence in their construct validity (McQueen & Kreuter, 2010) .
In this study, the effect of message format (i.e., narrative vs. information videos) was confounded with message source (multiple breast cancer survivors vs. one African American female narrator). The purpose of this study was not to isolate the storyteller from the story, but to examine the effect of experiential stories concerning a public health problem. Future studies interested in teasing apart the effects of message format vs. message source could compare cancer survivor(s) who share factual information only vs. stories.
Our participants had a higher mammography adherence rate in the two years preintervention (74%) compared with a national sample of African American women age 40 and older in 2008 (68%) (American Cancer Society, 2010). Further, not everyone in this sample was due for a mammogram at baseline (T1). Thus, our sample may endorse more positive beliefs about breast cancer screening and be more receptive to health communications promoting mammography compared to women with less mammography experience. However, our sample had low educational attainment and low income. Lower education has been associated with higher perceived susceptibility to breast cancer, fear and fatalism about breast cancer, and lower self-efficacy for getting mammograms (Zollinger et al., 2010) . Despite potential mean level differences in constructs measured, we have confidence that the observed longitudinal effects (i.e., mechanisms) of narrative communication would be comparable across other samples of African American women, but further studies are needed to confirm these effects.
Strengths of this study include the use of longitudinal data and testing a single structural model with multiple variables identified as important effects of narratives and all the interrelations among variables. Additionally, our study sample was comprised of low income, African American women who completed the first part of the study in their neighborhoods, which extends the bulk of the experimental research conducted with well educated white samples (Greene & Brinn, 2003; Lemal & Van den Bulck, 2010; Limon & Kazoleas, 2004) . If health communication, specifically the use of narratives, is going to be useful in improving population health, we should be testing its effect on major public health problems among populations at higher risk. Recent interventions using narratives have focused on minority groups (Ashton et al., 2010; Houston et al., 2011; Larkey & Gonzalez, 2007; Larkey, Lopez, Minnal, & Gonzalez, 2009) , but more diverse samples should be involved in future studies to test assumptions about the cultural or demographic differences in the effects of narratives.
Future research
Although health communication interventions are sometimes able to reach broad audiences, they are generally expected to have only small effects on behavior (Freimuth & Quinn, 2004) . The limitations of health communications may be especially relevant for at-risk populations experiencing health disparities and when behaviors are dependent, at least in part, on environmental factors outside the immediate control of the individual (e.g., access to medical care, cost). Few studies have examined behavioral outcomes of narratives, but results seem promising (Houston et al., 2011; Lemal & Van den Bulck, 2010; Moyer-Guse & Nabi, 2010; Ricketts, Shanteau, McSpadden, & Fernandez-Medina, 2010 ) and more future research is needed to identify the (likely indirect) effects of narratives on intentions and behavior. We examined correlates of mammography use as outcomes in our study that are hypothesized to prompt behavior. Additional correlates or potential mediators that deserve attention in future studies include social norms, self-efficacy, and intention. Additionally, most of the published research has focused on the comparison between narrative vs. statistical or factual information formats (Allen & Preiss, 1997; Baesler & Burgoon, 1994; Taylor & Thompson, 1982) ; however, more research is needed to compare the effects of different narrative formats (e.g., first-person experiential stories, testimonials, fictional stories, anecdotes, and exemplars) and different modes of communication (e.g., print, audio, video).
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Figure 1. Longitudinal structural model showing significant paths only
Standardized path coefficients shown. * p< .05; ** p< .01; *** p< .001 Correlations between model variables are not shown, but are reported in Table 1 . Health Psychol. Author manuscript; available in PMC 2012 November 1.
